We present three-dimensional optical memory using multilayered media. Multilayered media provides higher contrast readout and higher recording density. We analyzed optimum thicknesses in the multilayered medium for a readout system of the memory. We also demonstrated bit data recording and reading in the multilayered medium at high recording density.
Introduction
Three-dimensional (3D) optical memories have been developed by many researchers as one of high recording density memories. 1)-4) The 3D memories provide higher recording density because bit data are recorded in the volume as well as on the surface. In the 3D memories, bits recorded in three dimensions are read out by using a reflection-type confocal microscope. The confocal microscope is advantageous for the 3D memories in terms of its high resolution in three dimensions.
We have developed multilayered recording media for the 3D memories to increase signal contrast in readout and the recording density.5), 6) In the multilayered media Since the thicknesses of photosensitive films are thinner than the depth of a focus spot, we can achieve higher recording density than that of conventional 3D
memories.
The optimization of film thickness in the photosensitive layer makes it possible to get large readout signal intensity.
In this paper, we discuss optimum film thicknesses in Figure 2 shows the axial response of the multilayered medium for various thicknesses of photosensitive films. The medium consists of a photosensitive layer on a substrate in this calculation, as shown in Fig.2(a) . Figures  2(b) , 2(c) and 2(d) show the responses in different refractive indices of 1.01, 1.05, and 1.10 of the photosensitive film, respectively. Horizontal axis indicates the scanning distance of the medium normalized by wavelength in the z direction. Detected intensity implies the intensity of light that passes through the pinhole when incident light intensity is equal to one. Numerical aperture (NA) of the focus lens used in the analysis was 0.85. Axial responses in the thinner photosensitive film give single peak, while those give double peaks generated at the surface of the medium and at the interface of the film and the substrate.
We defined optimum film thickness as the thickness that gives the highest signal intensity. We demonstrated 3D bit recording and reading in multilayered medium. We could read out bit data that recorded at high recording density with little cross talk.
We need more detailed discussion in the optimization of film thickness in the multilayered media. The analysis shown in this paper gives rough estimation to design the structure of the multilayered medium. In order to analyze the accurate response of multilayered media, consideration of the scattering effect of recording bits are required.
